The information used by rheumatologists when delivering care to patients with rheumatoid arthritis (RA) is derived mainly from two sources: randomised controlled clinical trials and experience in clinical care. However, these two sources differ significantly because (a) the extensive inclusion and exclusion criteria result in clinical trial participants being recruited from only a minority of patients seen in standard clinical care; (b) assessments in clinical trials are conducted according to standard quantitative measures and indices, while standard clinical care of most patients with RA is generally conducted empirically, without collection of any quantitative data other than laboratory tests to estimate prognosis and document change in status; and (c) although baseline databases of various clinical trials (and observational studies) are 60-90% identical in content, they are not standardised and therefore not amenable to direct comparisons. Strategies to promote similarities between clinical trials and standard clinical care in patients with RA may include: more generalised inclusion criteria; incorporation of quantitative measurement into standard care, easily accomplished by asking each patient to complete a simple questionnaire at each visit to a rheumatologist; and consensus among rheumatologists for databases with standard content and format in clinical care and research involving patients with RA.
T he two major sources of information for rheumatologists concerning management of patients with rheumatoid arthritis (RA) are randomised controlled clinical trials and experience in clinical care. Therefore, clinical trials might be expected to be as similar as possible to clinical care in order to enhance their value. However, at this time in the early twenty first century, randomised trials and clinical care of patients with RA are characterised by at least three substantial differences:
N Clinical trial participants tend to be only a minority of patients seen in standard clinical care due to extensive inclusion and exclusion criteria. This reduces the generalisability of the results of clinical trials to patients in standard care. In this report, we review published data to illustrate the above three points and propose the following strategies to promote similarities between clinical trials and standard clinical care: N more generalisable inclusion criteria for RA clinical trials, which reflect the current clinical status of a large proportion of patients N inclusion of quantitative measurements in standard care, by asking all patients to complete a simple questionnaire at each visit to a rheumatologist N a standard protocol for evaluation of RA (SPERA), to provide a common, standard database for patients with RA in clinical trials and in clinical care.
CLINICAL TRIAL PARTICIPANTS ARE ONLY A MINORITY OF THE PATIENTS SEEN IN STANDARD CLINICAL CARE
The randomised controlled clinical trial is the ''gold standard'' to compare one treatment with another or with a placebo, 1 mimicking a laboratory ''scientific'' experiment by isolating a single variable, the therapy, and using randomisation to adjust for additional variables which might affect the results. 2 At this time, all new therapies designed for standard care require documentation of efficacy and acceptable toxicity based on randomised controlled clinical trials. Furthermore, the term ''evidence based medicine'' has largely come to mean ''evidence from clinical trials, rather than from clinical observational studies and case reports''. 3 Nonetheless, as is true of all scientific methods, limitations are seen with randomised controlled clinical trials, as described extensively in reports by many observers, 2 4-20 including previous commentaries by the present authors. [21] [22] [23] [24] [25] [26] [27] Ten limitations of clinical trials in patients with RA (table 1) can be classified broadly as ''pragmatic'' or ''intrinsic''. Pragmatic limitations result from logistical complexities and costs of clinical trials and could be overcome, in theory, if sufficient resources were available to include all patients over long periods of time. Intrinsic limitations are inherent in the clinical trial methodology and cannot be overcome even if unlimited resources were available.
The limitations of clinical trials can be illustrated by contrasting the impressions gained of the efficacy of methotrexate therapy based on a meta-analysis of many clinical trials and a long term clinical observational study. The metaanalysis (fig 1) reported that sulfasalazine, D-penicillamine, methotrexate, and injectable gold have substantial and roughly equivalent efficacy compared with placebo, with lower efficacy for antimalarial drugs and oral gold. 28 By contrast, in an observational study conducted in seven private practice settings (fig 2 left panel) , methotrexate courses were continued over five years in 70% of 538 patients monitored compared with only about 20% of courses of azathioprine, injectable (parenteral) gold salts, penicillamine, and hydroxychloroquine, and fewer than 10% of auranofin courses. 29 These apparently different impressions of methotrexate efficacy can be explained by analyses of a subset of drug courses from the long term clinical study in which only the first disease modifying antirheumatic drug (DMARD) courses were analysed over one year (fig 2, right panel) (as in many clinical trials), instead of any DMARD course over five years (fig 2 left panel) . No significant differences were seen between courses of any of the DMARDs over one year, similar to results of short term clinical trials and differing considerably from the long term results. 29 One particular limitation of clinical trials in RA at this time concerns their generalisability with respect to the inclusion criteria used for patient selection. In theory, all patients with a given diagnosis such as RA should be eligible to participate in a clinical trial of patients with that diagnosis. However, many variables besides the therapies may affect outcomes, and randomisation cannot be expected to adjust adequately for all variables. Therefore, almost all clinical trials have explicit inclusion criteria, such as a high level of disease activity, and exclusion criteria, such as extensive comorbidities, so that the randomisation groups may be similar.
Inclusion and exclusion criteria enhance the comparability of various groups in clinical trials. However, inclusion criteria in RA clinical trials have remained similar over the past 20 years, introducing extensive selection and compromising generalisability. This phenomenon can be illustrated by examining data from cross-sectional studies of two cohorts of consecutive patients with RA identified in 1999-2001 in Nashville, TN, USA. 30 31 An early RA (ERA) cohort included 232 patients with RA of less than three years identified in a large multi-rheumatologist private practice setting. A late RA cohort included 138 patients with long standing RA monitored over 1-18 years in a weekly academic rheumatology clinic. We carried out analyses to find out which patients from these cohorts would be eligible to participate in recent clinical trials of biological agents.
The inclusion criteria for the early RA (ERA) clinical trial 32 33 listed 12 or more tender joints, 10 or more swollen joints, positive rheumatoid factor or erosions, and morning stiffness of 45 minutes or more or erythrocyte sedimentation rate (ESR) of 28 mm/hr or more. Overall, 37 of 232 patients seen in a US multi-rheumatology practice (16%) met the inclusion criteria (table 2) . However, 196 of the 232 patients had taken prior methotrexate, and might have been eligible before they took methotrexate. Examination of only the 36 patients who had no prior methotrexate indicated that 11 (31%) would have been eligible for the clinical trial. However, some were already under treatment with other DMARDs and in satisfactory clinical status. Analysis of the 19 patients who were at their first visit and had no prior methotrexate, the most inclusive analysis, indicated that 8 (42%) would have been eligible to participate in this clinical trial (see table 2 ). This would be the highest proportion of eligible patients according to inclusion criteria for the ERA trial from this cohort.
The inclusion criteria for the Anti-Tumor necrosis factor Trial in Rheumatoid Arthritis with Concomitant Therapy (ATTRACT) study 34 35 comprised six or more tender joints and swollen joints, and two of the three criteria of morning stiffness, ESR, and C-reactive protein (CRP), and the methotrexate dose (see fig 3 for details of criteria). Only Table 1 Some pragmatic and intrinsic limitations of randomised controlled clinical trials in rheumatoid arthritis
Pragmatic limitations
Relatively short observation period in most clinical trials in chronic diseases Inclusion and exclusion criteria in clinical trials often restrict eligibility to a small minority of patients who will receive the intervention Inflexible dosage schedules and concomitant drug therapies may limit the apparent efficacy of certain drugs such as methotrexate Surrogate markers used in clinical trials are reversible measures of inflammatory activity, which may be suboptimal indicators of long term irreversible damage and poor outcomes-for example, tender joints may be poor predictors of joint deformity and work disability Statistically significant results are not necessarily clinically important and vice versa Rare adverse events cannot be captured in clinical trials of fewer than 10 000 subjects
Intrinsic limitations
The design of a clinical trial may greatly influence the results, despite inclusion of a control group Clinical trial reports generally ignore individual variation in responses to treatments Interpretation of results and adverse events is not standardised and may introduce bias into the reporting of the results of any clinical trial The format of a clinical trial may distort the ''placebo effect'' in either direction by informing patients that they are to receive one of several regimens rather than the ''best'' therapy Figure 1 Meta-analyses of clinical trials documenting the efficacy of drugs in the treatment of rheumatoid arthritis (RA). The number of trials for each intervention are given below the respective bars. All drugs had greater efficacy than placebo in the management of RA, determined according to a composite of grip strength (a measure of effectiveness of grip), tender joint count, and erythrocyte sedimentation rate (ESR), adjusted for disease duration, trial length, initial tender joint count, and blinding. In these analyses, no significant differences were seen between sulfasalazine (SSZ), D-penicillamine (DPen), methotrexate (MTX), and injectable gold (Gold 7/138 patients (5%) in the late RA cohort monitored over the long term in a weekly academic rheumatology clinic met the ATTRACT inclusion criteria (see fig 3) . The types of pragmatic limitation illustrated above are potentially surmountable by changes in study design, including sufficient resources and time available to include all patients over long periods. However, certain intrinsic limitations remain. For example, the efficacy of a new drug would likely be greater if enrolment were limited to patients who had no previous experience with DMARDs than to those who had ''failed'' two previous DMARDs. The inclusion of a ''control'' group does not eliminate biases, which are intrinsic to the design of any research study.
Clinical trial results are generally reported as identifying the ''preferred'' or ''best'' therapy for all patients, rather than for most patients, as almost all trial results include a few individuals with good results in all treatment groups. However, one interpretation of the results may be that hospital formularies in the USA should include only a single drug or limited number of drugs with the same mechanism of action. 36 Furthermore, interpretation of data on adverse Figure 2 Estimated continuation of courses of six disease modifying antirheumatic drugs (DMARDs) in 532 patients with rheumatoid arthritis. Left panel: estimated continuation of 1083 courses of six DMARDs over 60 months. After two years, about 50% of the courses with four of these drugs, hydroxychloroquine, penicillamine, parenteral gold, and azathioprine, were continued in contrast with 80% of the courses of methotrexate, and only 20% of the courses of oral gold. After five years, about 60% of the methotrexate courses were continued, compared with about 20% of the hydroxychloroquine, penicillamine, parenteral gold, and azathioprine courses and virtually no course of oral gold. Right panel: in a subset of the cohort, estimated continuation of 477 courses of the initial (rather than any) DMARD in the same patients over 12 months (rather than 60 months). In these analyses, none of the differences was statistically significant, in particular the differences between methotrexate and oral gold (auranofin events (see  table 3 ). Recently, a simplified disease activity index (SDAI), which includes measures in the DAS and a physician global assessment, 47 as well as an index consisting of only the three patient self-report measures in the Core Data Set, physical funtion, pain, and global status 48 have been reported. Among these measures, however, only CRP or ESR are measured regularly (in some settings) in standard care, while formal quantitative counts of swollen and tender joints, patient questionnaire scores for physical function, pain and global status, and quantitative physician or assessor global scores are usually not performed.
At a recent meeting of European rheumatologists, only 14% indicated that they performed formal quantitative joint counts at all visits of patients with RA (fig 4) . Indeed, 56% of rheumatologists acknowledged performing formal quantitative joint counts in fewer than half of the visits of patients with RA (see fig 4) . Most likely joint count performance is over estimated as physicians tend to exaggerate what they think they should do. Furthermore, tender and swollen joint counts have been found to improve more with placebo Figure 4 Responses of ,500 European rheumatologists to a question presented in September 2003 at the European launch of adalimumab (see figure) . Note that 13% of rheumatologists indicated that no visit included a formal joint count, and only 14% indicated that all visits of patients with RA included formal joint counts. Overall, 45% of rheumatologists indicated that fewer than 25% visits included a formal joint count, 56% indicated that fewer than 50% of visits included a formal joint count, and 70% indicated that fewer than 75% of visits included a formal joint count. By permission of Abbott Immunology, Chicago, IL.
treatment than any of the other measures included in the ACR Core Data Set (see table 4 ). These phenomena suggest that there is more variation and even bias in the assessment of joint count measures than in the assessment of patient measures. The Health Assessment Questionnaire (HAQ) 51 and Arthritis Impact Measurement Scales (AIMS) 52 were published in 1980, and evidence of patient questionnaires being better clinical measures for predicting morbidity and mortality in RA than laboratory tests or radiographs was published in 1984. 53 Yet most rheumatologists have not incorporated patient questionnaires into standard clinical care. One reason may be that the traditional ''biomedical'' paradigm, the basis for the most spectacular advances of twentieth century medicine, regards data derived from a physician and/or high technology imaging and laboratory source as critical, while data from a patient are seen as unimportant, except to provide clues to obtain definitive high technology data.
A second reason may be that most rheumatologists have little experience with simple questionnaires in clinical care; most of the experience with patient questionnaires involves cumbersome and lengthy documents designed for clinical research and clinical trials (table 5). In formal clinical research, an extensive questionnaire is appropriate to have as complete a database as might be needed to address questions in a study. Patients and clinicians recognise and accept the inconveniences of lengthy questionnaires with complex scoring. Indeed, the clinician is not expected to review the patient questionnaire data, which are not interpreted at the clinical site but rather entered into a database at a data centre (see table 5 ).
In contrast, a questionnaire for standard care must be feasible and practical (see table 5), completed by a patient within 5-10 minutes, scanned (''eyeballed'') by a health professional in less than 5 seconds, and scored formally and entered into a flowsheet to compare with previous visits in less than 30 seconds. Furthermore, a questionnaire for standard patient care should be clinically applicable to patients with all diagnoses, and provide time-saving information to the physician by enhancing a patient's capacity to describe his or her concerns in the limited time allotted for a clinical visit.
A recent report presented a pooled index comprised only of the three patient measures from the ACR Core Data Set (physical function, pain, and global status) 48 (see table 3 ) to distinguish active leflunomide or methotrexate treatment from placebo treatment. 50 The results according to this ''patient only'' index were compared with those according to indices of ''assessor only'' measures, patient measures plus ESR, assessor measures plus ESR, and all seven ACR Core Data Set measures. 48 The capacity of each index to distinguish active treatment from placebo treatment was similar to that of all the others and to the ACR 20 and DAS (table 6) . 48 The strong likelihood that most patients with rheumatic diseases will not be included in clinical trials, as well as the limitations of clinical trials noted above, indicate that long term observational studies are required to obtain optimal information concerning results of clinical care in RA, including the new biological agents. Many current concepts about RA have been derived primarily from long term observational studies, including evidence for substantial work disability, 54 radiographic damage in early RA [55] [56] [57] and over time, 58 functional decline, 53 premature mortality in RA, 53 59 and gastropathy associated with non-steroidal antiinflammatory drugs. 60 61 The concepts are based on data that cannot be obtained from clinical trials.
These considerations suggest that a simple approach to the further development of clinical rheumatology as a quantitative scientific field would be for each patient to complete a questionnaire at each visit. Patient questionnaires provide the most valuable data to predict and monitor functional losses, work disability, and death, and have more predictive value than any known laboratory test or radiograph in RA. [62] [63] [64] [65] The questionnaires address the primary concerns of patients with RA-functional limitations, pain, fatigue, psychological distress. Patient questionnaires are also of documented clinical value in lupus, scleroderma, osteoarthritis, fibromyalgia, and ankylosing spondylitis. 66 The patient questionnaire data are correlated significantly with traditional data-that is, ESR, joint count, walk time-and can explain other measures such as global assessment and joint count more effectively than any other measure of clinical status. 67 Furthermore, patient questionnaires are as sensitive to changes in clinical status as traditional measures in clinical trials. 63 Clinical rheumatologists have expressed a number of misconceptions concerning patient questionnaires (table 7) , which may be broadly classified into three categories: validity, consequences, and logistics. Rheumatologists have suggested that patient questionnaires are unrelated to laboratory or radiographic data. However, significant correlations are seen between these measures, although at levels which indicate these measures are not redundant, but rather related to one another. Rheumatologists must continue to take a history and examine joints. The purpose of the questionnaire is to reduce the time required to gather factual information and use the time saved for patient discussion and counselling. Appropriate use of a questionnaire saves physician time, provided it is easily scanned (''eyeballed'') in 5-15 seconds. A rheumatologist is not obliged to create a database with patient questionnaire data anymore than with laboratory or radiographic data, although a flowsheet is a very good way to monitor patient status. Longitudinal databases have been established for postmarketing surveillance of biological agents. These databases are excellent for identifying possible problems with safety of the new agents, but they cannot provide optimal answers concerning efficacy of these agents and capacity to improve long term outcomes. Furthermore, these databases often do not include data concerning patients who were not treated with the biological agents, many of whom may have favourable outcomes, for comparison with results of therapy with biological agents.
Conclusion
The standard medical record generally includes little or no quantitative data documenting baseline status whether patients with RA are better or worse over long periods, and patients often see different physicians over the years. Rheumatologists can monitor consecutive patients in clinical care to identify long term outcomes by using patient selfreport questionnaires as a standard component of each visit in clinical care. [68] [69] [70] The patient questionnaire, in addition to appropriate laboratory tests and imaging data, would provide quantitative data documenting severity and helping monitor improvement in each individual patient in the care of any rheumatologist.
BASELINE DATABASES ARE NOT STANDARDISED AND THEREFORE NOT AMENABLE TO DIRECT COMPARISON
The advancement of science depends on standardisation of measurement methods. This phenomenon is readily accepted in laboratory science, in which say, ESR or rheumatoid factor are assessed according to a standard protocol. Standardised pooled indices such as the ACR Core Data Set [38] [39] [40] and DAS 41 42 have been adopted in almost all RA clinical trials. However, while outcome measures used in clinical trials are now standardised, additional baseline data collected at the onset of a clinical trial, as well as in observational studies, are not standardised at this time, despite the likelihood that 60-90% or more of the data collected are identical. The content and format of databases differ sufficiently so that different databases can be compared only with great difficulty. It is possible that standardisation of databases would contribute substantially to clinical knowledge of RA. We have used a simple ''standard protocol to evaluate rheumatoid arthritis'' (SPERA), 71 which provides a pragmatic assessment on five pages that can be completed in 15-30 minutes, to capture most of the information that should be collected on the initial visit of a patient with RA or any early arthritis which might be RA. This protocol, which has been used for more than 20 years, incorporates the five core domains, health status, disease process, damage, mortality, 72 The SPERA approach may be viewed as an effort to extend the concept of a uniform clinical database for rheumatic diseases, initially proposed by Fries in the 1970s, 73 74 beyond clinical trials to routine clinical care.
The measures collected for the SPERA database have been about 95% identical over the past two decades. This database has proved useful in clinical research concerning prognosis and monitoring of patients, including:
N observation of radiographic damage in most patients within the first two years of disease during the 1980s 56 N development of a 28 joint count 75 N documentation of the absence of correlation between joint tenderness scores and radiographic scores in crosssectional studies 76 N description of significant correlations between patient questionnaire scores with joint counts, radiographic scores, and laboratory tests 67 N prediction of work disability 64 and mortality 65 77 N recognition of a relatively small proportion of patients being eligible for contemporary clinical trials. 30 31 The five pages in the SPERA protocol include:
N Clinical features of RA: classification criteria, comorbidities, extra-articular manifestations, surgeries, laboratory tests, family history, and work status N All medications used for RA since disease onset N A 42 joint count, comprising 10 proximal interphalangeal and 10 metacarpophalangeal joints of the hand, 2 wrists, 2 elbows, 2 shoulders, 2 hips, 2 knees, 2 ankles, and 10 metatarsophalangeal joints (hips and shoulders are not scored for swelling). All joints are scored for four possible problems, tenderness or pain on motion, swelling, limited motion or deformity, and surgery, with a space to indicate that a joint is normal. Inclusion or limited motion or deformity at baseline may help to recognise one basis for non-improvement of swollen joints, as swelling is much less likely to improve in joints with subluxation and other damage than if there is no damage to the joint. Surgery is included to account for a joint that might have no swelling or tenderness, but after a total joint replacement, which is not entirely ''normal''. A check mark indicating that a joint is ''normal'' saves time when performing a joint count.
N A patient self-report multidimensional (MD)HAQ, 78 including 10 items for physical function in a standard HAQ format, visual analogue scales to assess pain, global health, and fatigue, minutes of morning stiffness, and symptom checklist. This questionnaire provides data similar to the HAQ, which can be used instead of the MDHAQ.
N Radiographic scoring sheet: we have used the Sharp and Larsen methods, which, as indicated by several reports, yield very similar data. 79 80 The two pages of clinical features and medications are kept in the standard care patient record for updating.
Conclusion
Although rheumatologists collect data at baseline in clinical trials and clinical care which are 60-90% identical, sufficient differences exist between databases to make direct comparisons quite cumbersome. A simple, standardised database and format which can be completed by a rheumatologist in less than 15 minutes could be used in all clinical trials as well as observational studies, and might greatly advance clinical research in RA. We certainly do not suggest that the SPERA database is exactly what should be used, but rather would advocate efforts at a consensus for a standard database, as suggested by Fries more than two decades ago.
and vice versa?
clinical trials be more like standard patient care Should contemporary rheumatoid arthritis
